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ABSTRAOT 
This paper investigatea the behaviour of the function 
(1) f(a)= +~ (st)“-’ WA?,, (st) &t(t), 
0 
where WE,,,, is Whittaker’s function, A(t) is a function of bounded variation in 
every finite interval O< t <T and s= a+ir is a complex variable, in its half-plane 
of summability, when 8 is large. The following two theorema have been obtained. 
THEOREM 1. If the integral (1) is summable (G, a) for 8’80 and f( 8) be the 
function represented by it, then, uniformly for a>ao+~>ao, 
f(s) =o (e+“+‘) (T--t(=) 
THEOREM 2. If the integral (1) is summable (c, 0~) to the function f(8) at 8= 0, 
then f(s)=O(l) aa 8 -+ cc, throughout the angle 1 amp B 1 Q B<n/B, for all value8 
of 8 such that u > 0. 
1. Varma, [5] gave a genera&&ion, 
(1.1) f(s)= 7 e-@t (at)“-+ Wt,&3t)&A(t), 
0 
where Wk,,,, is Whittaker’s function, A(t) is a function of bounded variation 
in every finite interval 0 <t< T and 8 = u + it is a complex number, of 
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the Laplace-Stieltjes integral 
(1.2) f(s)= 1 e-%L4(t). 
When k+m=*, (1.1) reduces to (1.2). If A(z)= &,<=a%, where O<AQ< 
<Al< . ..<&<... and 1, -+ 00, then the integral (1.2) reduces to the 
Dirichlet series 
(1.3) f(8) = I: a, e-+. 
The purpose of the present paper is to study the behaviour of the 
function f(s), represented by the integral (1.1) in its half-plane of summa- 
bility, when s is large. This investigation for (1.3) has been made by 
Chandrasekharan and Minakshisundaram [ 11. 
2. NOTATIONS: The following notations have been used throughout 
the paper: 
$k,&4 = ~FJ--+ e+ Wk,&$, 
A&)= p/qu+ l)] ; (X-t)@ d&t), a>O. 
0 
If u > 1, we denote by a the greatest integer less than OL ; we deke h= 0 
if O<or<l and h=-1 if or=O. 
Further, we put p= max (0, k+m-4). 
Under the present notation (1.1) takes the form 
(2.1) f(a)= oy ‘#k,m (St) dA(t). 
We shall prove the following theorems: 
THEOREM 1: If the integral (2.1) is summable (c, LX) for e=ae and f(s) 
be the function represented by it, then uniformly for u > us+ E > aa 
f(8) =O(tP+h+2) (T +- 00) 
THEOREM 2: If the integral (2.1) is summable (c, &) to the fun&ion 
f(s) at s=O, then /(8)=0(l) as 8 + bo, throughout the angle lamp B] < 
gB<n/2, for all values of s such that a> 0. 
We need the following lemmas: 
LEMBU 1: ([2], theorem 1). If the integral (2.1) is summable or bounded 
(c, a) for a=80, os>O, then, for a>ao, 
(3.1) A,(s) = O(z” e”“) (z + 00). 
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CONVERSELY : If (3.1) is satisfied for CT = a~> 0, then the integral (2.1) 
is summable (c, 01), for every value of 8, such that u>ao, to the function 
f(8), where 
LENMA 2: ([3], 1 emma 3.4). For t> 0, CT> 0 and k, m real, 
PROOF OF THEOREM 1: As the procedures in both the cases SO = 0 and 
SO# 0 are the same, we suppose, without any loss of generality, that 
SO= 0. From lemma 1, we have 
(3.2) f(s)=9h+2 ; Ah+1 (t) +k+(h+2)/2,m-(h+2)/2 (8t) & 
0 
in the half-plane of summability of (2.1). From this formula of f(8), we 
estimate the order of f(s) in the region a>&. Now, given any fixed number 
,Ll such that 0 <p <n/2, the half-plane defined by the region u > E can be 
considered as the set union of the following regions, 
(i) IT>&, lamp 81 </?<n/2 and 
(ii) U>E, /?< lamp 81<+?. 
We prove the result for the two regions separately. Meanwhile, we observe 
that the summability (c, LX) of r dA(t) implies 
(3.3) A,(t) =0(P) (t --f 00). 
CASE (i): Here we establish the result in the region (i). From the 
formula (3.2) and lemma 2, we have 
If(4j 6 0 14h+2 o; th+’ I+k+(h+2)/2,m-(h+2)/2 (8t)@, 
where C is a suitable constant, and this is 
<‘7b1h+2 (b1/4pl o; th+’ &+(h+2),2,m-(h+2),2 (d) &I = 
=C(181/U)P+h+21r(h+2)r(2m)/++k+#I, 
where the integral has been evaluated by the help of Goldstein [a], and 
this is <Ci(sec p)p +h+s, where Ci is another constant, and this is 
=0(l) =o(tp+“+*) (z + 00). 
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UASE (ii) : Now we establish the result in region (ii). For points in this 
region coaec 8 is finite, where 0= lamp 81. We write (3.2) as 
f(s) =sh+2 7 . ..+s”2 7 . ..=&+I2 (say). 
% 
For suitable choice of x0, we have, by virtue of (3.3), 
CQ 
1~21 <c (WJP lslh+2 J t*+l l~k+(~+2)/2,m-(h+2)/2 (d)ll 
PO 
=c(l.l/4.+~~~~ lb th+l B+(lc+2)/2,m-(h+2)/2 bw 
~ww~“n+a sm tn+l I+&+(~+2)/2,m-(h+2)/2 (d)ldt. w 
Now, for any fixed 6> 0, we can choose xe so big that the integral on 
the right-hand side is less than 8. Hence 
(3.4) 1121 <C6(lsl/a)p+h+2<CB(ISI/&)~h+2. 
Also, for any XO, 
(3.5) 11 =d’+’ 7 Ah+1 (t) 4k+(n+z)/z,m-@+2)/a (4’3 
0 
z -gh+l A+1 (x0:0) ~k+(li+l)/2.m-(h+l)/2 (=o) + 
+@+l s” 4k+(h+1),2,m-@+I),2 (at) dAh+l (t) 
0 
=O(s~h+l) (8 --f w), 
uniformly in the region a>O. Hence from (3.4) and (3.6) we get 
I&)/ = O( Isph+l) + 0(8lsp+2) (s + oo), 
= o( Isl”‘“‘2) (8 --f -), 
=o(@+h+z) (A --f -), 
since (181/z) < Cosec B< 00. 
This establishes the result in the case (ii). 
PROOF OF THEOREM 2: This theorem follows from theorem 1, case (i), 
if we note that we have not made any use of E there. 
I am thankful to Professor K. M. Saksena for his guidance in the 
preparation of this paper. 
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